Correlation of antimicrobial pharmacokinetic parameters with therapeutic efficacy in an animal model.
Current antimicrobial dosing regimens are designed to maintain active drug levels for most of the dosing interval and are based on 40-y-old observations. With use of numerous multiple-dosing regimens in an animal model, this study is the first to successfully minimize the interdependence between pharmacokinetic parameters and thereby determine, by stepwise multivariate regression analysis, that the time that serum levels exceeded the minimum inhibitory concentration (MIC) was the most significant parameter determining efficacy for beta-lactams and erythromycin against various pathogens, whereas the log area under the curve was the major parameter for aminoglycosides. Optimal dosing intervals were no greater than the time that serum levels exceeded the MIC plus the duration of the postantibiotic effect. Careful application of these concepts should allow other investigators to use more optimally dosed regimens than those previously used in preclinical trials and to design studies to improve on current dosing regimens for humans.